ANA TOMY: S. R. DETWILER superficiale, represented in amphibians and highly developed as a single stratum in the reptilian and avian optic tecta, is differentiated in mammals into a superficial portion to which in man the name stratum zonale and stratum cinereum are generally applied, and a deeper portion commonly known as the stratum lemnisci. Consequent to a decrease in the afferent systems there is noted a decrease in the tecto-thalamic paths.
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The efferent paths to motor centers carry progressively longer fibers in passing from lower to higher forms, so that in man tectospinal paths have been traced to at least the middle of the spinal cord. Thus in this sense the efferent systems of the optic tectum are more efficient in higher mammals and in man than in the lower mammals. The marked reduction of the stratum periventriculare fibrosum in higher mammals and man appears to be associated in part at least with the reduction of the periventricular fiber system. Although myotome absence was complete in some cases from the second to the fifth, all cases examined possessed irregularly developed neural arches on the side of operation. There is some evidence that their presence following complete somite removal is due to regeneration from the opposite VOL. 19, 1933 (normal) side, for in several cases where somites have been removed from both sides or where the cord has been grafted without somites, there is a complete failure of neural arches. If ganglia are capable of forming under the morphogenetic influence of cartilage, as suggested by Lehmann, 6 their irregularities in the present experiments might justly be correlated with the irregular arch formation-a matter which justifies further investigation.
The atypical arrangement of the spinal nerves in this series of experiments, the failure of complete and orderly segmentation of the ganglia, and the occasional complete loss of a spinal nerve all support the view stated above that typical segmentation of the nerves is secondary to normal mesodermal metamerism.
A second series of experiments bearing upon this problem consisted in the interpolation of one or two additional somites above the limb region. Reconstruction of spinal cord, ganglia, nerve roots and myotomes in case ME-17 (53 days after operation). The second, third, fourth and fifth somites on the right side were removed in stage 27+. Sensory roots are in solid lines; motor in broken lines. Note that the second ganglion is entirely absent, and that the third and fourth are continuous as one large ganglionic mass. X 24.
This was accomplished by removing the third, fourth and fifth somites on the right side, and grafting into the wound four or five somites from a more caudal region of another embryo (Fig. 4) . This is mechanically possible since the more caudal somites are slightly smaller in diameter. Furthermore, when they are excised as a unit, they tend to contract and can be fitted readily into a three somite wound which usually expands temporarily before healing begins. The results of this series of experiments are given in table 2, where it can be seen that in thirty-two positive cases, twenty-three developed limbs with normal function. Of ten cases studied in serial section, eight have shown the presence of a supernumerary ganglion with sensory and motor roots, as well as an additional spinal nerve, which in two cases supplied the limb. This is illustitedTin figure 5. The additional nerve (5A) contributed to the brachial plexus. Another case of this series GR. S0. (7) (8) (9) (10) is illustrated in figure 6, In a third series of experiments, an incision was made between the spinal cord and the somites. Both cord and somite surfaces were thoroughly cleaned in order that any neural crest cells which might be present could thus be eliminated. All cases examined subsequent to this operation have revealed the presence of the normal number of spinal ganglia, with typical arrangement. These results show that either the crest cells are not yet present when the operation is done, or if they are, they regenerate '3 FIGURE 5 Graphic reconstruction of cord, ganglia, motor roots and peripheral nerves in case (42 days after operation). The third, fourth and fifth left somites were replaced by the seventh, eighth, ninth and tenth left somites *~~~from another embryo (v. Fig. 4) Reconstruction of spinal cord, ganglia, nerve roots and myotomes in case TrSO-37 (47 days after operation). The right limb somites (3, 4, 5) were replaced by the seventh, eighth, ninth and tenth from another embryo (v. Fig. 4 ). Note the presence of a supernumerary ganglion associated with the additional myotome (3A). -X 24.
number of ganglia and somites would be encountered-a condition which so far has not been observed, except in the somite excision experiments ASTRONOMY: H. SHAPLEY where irregular and bizarre ganglionic masses exist in the complete absence of myotomes.
The reduction in the number of ganglia and spinal nerves following somite removal, and especially an increase following the interpolation of an additional somite, constitute strong experimental support of Lehmann's 1. In our study of the dimensions of the galactic system, as well as in our exploration of the metagalaxy, we have been gradually driven out of the Milky Way and low galactic latitudes by increasing knowledge of the structural complexities along the Milky Way, and especially by the confusion and uncertainty caused by general and selective absorption of light near the galactic plane. Many years ago three factors had already pointed to the troubles in store for attempted analyses of galactic dimensions along the galactic circle. They were Barnard's and Wolf's work on the distribution and nature of the dark nebulae, the general consideration by many astronomers of the great rift in the Cygnus-toCentaurus part of the Milky Way, and the recognition of the "region of avoidance," the last of special importance in showing that star clusters of any kind in low latitudes can give, when their magnitudes are appropriately corrected for light absorption, an indication of only minimum dimensions of the galaxy and the minimum distance to the center.
The region of avoidance is the mid-galactic belt, nearly ten degrees in width, in which practically no globular star clusters are found. There is another well-known region of avoidance, wider and more remote and possibly quite distinct, that affects the apparent distribution of the external galaxies in low galactic latitudes. There can be little doubt that con-
